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November 16, 2000 


MATHEMATICS 110 (31) 
Quiz #3 


jjr 

^ 7 

Total Marks - 25" 
Time: 45 minutes 


Last Name: _ 


Student Number: . 


1. Find all the critical numbers of the following functions. Show all your work. 
a ) /(*) = y/x{l -x) , , jQZ l'X°j 

a.rjz do^-J ^ 

^ dA Xz I 




■ \/ y H i-c)'* 
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Or (-<«>,- 1 X- 11 **) 
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(l-t-rl - y 


0 > yf 


(i +r/ > 

c) f(x) = 5 + xlnx 

rah i~/t jc 

h X-Q cr 



A:Q 

X r / 


£*f) r O-fd 





d) f(x) = cosx + sinx, x € [—?r,ir] £7 /*- Jr j 



— --------U / A # W A 

the stated property (if it is not possible to do so, explain why): 

a) A continuous function which has no absolute extreme values. 

b) A discontinuous function which has both an absolute maximum and an 
absolute minimum. 

c) A continuous function which has no absolute extreme values on [—1,1]. 
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3. Consider the following GRAPH OF THE DERIVATIVE /' of a function 
/ whose domain is (0,12): 







Answer the following questions in the space provided. Mark your answers 
clearly. 


What are the critical numbers, if any, of the function /? 

3 ^ r-xj Lj' / 


(1] 


r » 
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[3] 


interval(s) 
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> ir 
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c) At what values of x, if any, does / have local maxima or minima^ 

Iff'! /if} - y-Q 


I"'/ Av> 
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4. State the Mean Value Theorem. 

fy 

fy (*jb) 

O' £ 1 f e ( 
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5. Find the 
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ute extreme values for f(x) = 

r J 7 ( ?/ i ' 
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6. Prove that if / has a local maximum at c, and if f'(c) exists, then /'(c) = 0, 
(i.e. prove part of Fermat’s Theorem). 

^ 4 ) X 
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7. Consider the function 


f(x) = xe 2x 


/ 0 - 


Answer the following questions in the space provided. Mark your answers 
clearly. 

a) What is the domain of /? 

b) Find any flTor y-intercepts for y = f(x). 

c) Determine any intervals where / is increasing or where / is decreasing. 

d) Does / have any local extreme values? Justify your answer. 
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MATHEMATICS 110 (31) 
Midterm #3 


Total Marks - 35 
Time: 75 minutes 


Last Name: 


Student Number: 
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1. Consider the following GRAPH OF THE DERIVATIVE /' of a function 
/ whose DOMAIN is (0,12): 


Grmpk 

o-f 




b) On which interval(s) is f increasing and on which interval(s) is f decreas- 

ing? he fees*j P >0 -) OjU] 
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c) At what values of x y if any, does / have local maxima or minima? 

* bed C.i X-.l OrJ AZII 

5 & lece / cy Xzy \y/ 

d) On which interval(s) is / concave down and on which interval(s) is / 
concave up? 

« Co, 4] (v c to, n) 


fee. 


t,p C£4j y /"' 7/ . 

e) At what values of x, if any, does / have a point of inflection? 

f) Given that /( 1) = /(10) = 0, /(7) = -4, /(4) = -2, /(ll) = 1.5, sketch 
i/ a graph of y = f(x). 
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2 ' fhetitn and minimum values of the follow ™g functions on 


the given intervals: 
a) f(x) = x 2 + -, 
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b) f{x) = x — 2 cos x, 
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3 ' f, UPP “! a /. e i Cta “ SUlar beam is cut from a cylindrical log of radius 30cm. The 
strength of the beam of width w and height h is given by kwh’ for some fixed 

constant k > 0. (See the Figure below.) Find the width and height of the 
beam of maximum strength. 
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4. Find the following for 


}{x) = 


C 


\ — X 2 ' ~? 


7 


r 5 -y f 


- 




)a\C 


A ^ 


. - 4 

j i £ 


- 22 - 
o 




3 

/- ' 

^ /V* 
J~)r 


a) Domain of /. 

b) All vertical and horizontal asymptotes for / and the associated limits. 

c) All critical numbers for /. 

d) The interval(s) where / is increasing and the interval(s) where f is de¬ 
creasing. 

e) The locations of any local maxima or minima. 

f) The interval(s) where / is concave up and the interval(s) where / is concave 
down. 

g) Any points of inflection for /. 

h) Use this information to sketch a graph of / ( there is space on the next 
page). 
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5. The following question deals with Newton’s Method. 

a) State the general formula for obtaining x n+1 from x n using Newton’s 
Method for finding a root of f(x) = 0. 

| r b ) Obtain an estimate for a solution to f(x) = cos x - sin x = 0 in [0,7 t /2] 

’ usiag two steps (i.e. find x 3 ) of Newton’s Method with xi = 0. Note that 

1 - tan(l) 


( ('i) S'* ^ 


-.21795. 


1 + tan(l) 

c) Explain how the approach used in d) could be used to get an estimate for 
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